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【提出用】

Performance Evaluation of Building Structures 
against Earthquakes and Tsunamis
 MEMBERS: Response Evaluation Method of Buildings due to Waterborne Debris Impact Load
 SUB-ASSEMBLAGE: Out-of-Plane Shaking Table Test of Masonry Wall Infilled RC Frames
 OVERALL STRUCTURE: Vibration Characteristics of a Building before and after Seismic Retrofit
 INTERNATIONAL COOPERATION: Project for Technical Development to Upgrade Structural Integrity of 

Buildings in Densely Populated Urban Areas and its Strategic Implementation towards Resilient Cities

Masonry wall collapse by shaking table test

Science and Technology Research Partnership for 
Sustainable Development （（SATREPS））

Project for Technical Development to Upgrade Structural 
Integrity of Buildings in Densely Populated Urban Areas and 

its Strategic Implementation towards Resilient Cities

Technologies for enhancing structural resilience of buildings in 
Dhaka and their effective implementation schemes are proposed.
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Ship’s drifting behavior  at Hachinohe bay in 
2011

Publication of guidelines and
dissemination seminars

Testing on RC 
column@BUET

Drifting ships may cause severe damage of reinforced 
concrete buildings due to their collision

Collision Test and Collapse of Reinforced Concrete Frame

collision

Before collision After collision

Out-of-plane shaking table test was performed after 
applying in-plane damage for understanding influence 
of prior in-plane damage.

Using microtremor measurement, the natural period of the 
building structure before(2016) and after seismic retrofit was 
performed. The measured natural period after retrofit was 
successfully shortened by effective seismic retrofit scheme.

0

5

10

15

20

25

0 2 4 6 8 10

ス
ペ
ク
ト
ル
比

周波数(Hz)

南北(張間)成分

PH/B1F
7F/B1F
5F/B1F
4F/B1F
2F/B1F
1F/B1F

▼ 1.68Hz(0.60s)
▼ 1.68Hz(0.60s)

▼ 1.68Hz(0.60s)

▼ 1.65Hz(0.60s)

▼ 1.64Hz(0.61s)

Before retrofit: 
0.60sec

After retrofit: 
0.52 sec

H/H spectrum ratio of before and after retrofit
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What happens to buildings by earthquakes and tsunamis? Be202

K. NAKANO LAB.K. NAKANO LAB.
Safe and Comfort Mobility for Everyone

Department of Mechanical and Biofunctional systems
Harmonic Mobility Research Center (ITS Center)

Department of Mechanical Engineering, 
Graduate School of Interdisciplinary 
Information Studies

Mechanical and Biological Systems Control
http://www.knakanolab.iis.u-tokyo.ac.jp/english/index_en.htm
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【提出用】

Based on the fundamental fields of mechanics, vibration and control, research is carried out on

condition monitoring, ergonomics, human-machine interface, automated driving and cooperative

systems related to mobility. Non-technical issues, called ELSI, are also addressed with the aim of

implementing these technologies in society. The main research topics are

1. Evaluation of Performance of Shared Control

2. Haptic Steering Assistance Based on Prediction of the Future Trajectory in Line with the Intention of 

the Driver

3. Evaluation of Human Machine Interface for Vehicle - infrastructure Cooperative Driver Assistance

4. Understanding and Optimizing Situational Acceptance in Automated Driving

5. Trajectory Prediction of Surrounding Vehicles Based on Traffic Scenario Understanding

6. Energy Harvesting in Rotating Body

7. Estimation of Condition Between Rail and Wheel from Measured Values of a PQ Wheelset

8. Unified Traffic Control System for Railway and Road Vehicles Using Mobile Phone Line

9. Driving Assistance for Electric Wheelchairs at Pedestrian Crossings and Railroad Crossings Using 

Infrastructure to Vehicle Communication

10.Activities to Realize Level 4 Cooperated Automated Mobility Service

11.Building the Method for Social Implementation of Automated Driving Technology Complying with 

Actual State  Based on ELSI

Mechanical dynamics, Control engineering, Mobility, Driving assistance, Automated driving De310-312


